Partial reversal by rutin and quercetin of impaired cardiac function in streptozotocin-induced diabetic rats.
The present investigation was carried out to evaluate the effects of the cyclodextrin complexes quercetin and rutin on left ventricle dysfunction in streptozotocin-induced diabetic rats. Diabetes was induced by streptozotocin (45 mg/kg body mass, i.v.) in Sprague-Dawley rats. Echocardiography and biochemical and histological studies were carried out under normal control, diabetic untreated, normal and diabetic vehicle (beta-cyclodextrin, p.o.), quercetin- (100 and 300 mg/kg, p.o.), and rutin- (100 and 300 mg/kg, p.o.) treated normal and diabetic animals at varying time intervals (1 and 12 weeks). The increase in the serum triglycerides and cholesterol levels was attenuated in the cyclo dextrin complexes of rutin-treated animals significantly more than in the quercetin-treated and diabetic vehicle-treated animals. Left ventricular diastolic dysfunction was observed in diabetic vehicle-treated animals after 12 weeks of the study as determined by a significant decrease in E-wave (45.91%), an increase in the A-wave (75.55%), and a decrease in the E/A ratio (70.14%). However, the percent decrease (after 12 weeks) in the E-wave, increase in the A-wave, and decrease in the E/A ratio were less in the cyclodextrin complexes of rutin-treated animals (100 and 300 mg/kg), which had the following values: E-wave, 12.22% and 13.80%; A-wave, 25.90% and 10.40%; and E/A ratio, 31.01% and 20.52%. In the quercetin-treated animals (100 and 300 mg/kg), which had the following values: E-wave, 40.44% and 36.44%; A-wave, 52.98% and 29.28%; and E/A ratio, 61.70% and 51.11%. Histopathological studies revealed that the degree of myocardial necrosis was less in rutin-treated animals compared with quercetin and diabetic vehicle-treated animals: rutin < quercetin < beta-cyclodextrin. Myocardial fructose levels were significantly increased in the diabetic vehicle-treated animals after 12 weeks of the study, suggesting an increment in the myocardial polyol pathway activity. However, myocardial fructose levels were significantly decreased in the rutin- and quercetin-treated animals compared with the vehicle-treated animals, possibly owing to their aldose reductase inhibitory activity. Quercetin and rutin treatment did not influence the echocardiographical and histo logical parameters in normal animals. Results from the present investigation demonstrated that rutin has a cardioprotective activity, and we conclude that the observed cardioprotection with rutin may be due to its aldose reductase inhibitory activity, as the enhanced aldose reductase pathway is implicated in the development of left ventricle dysfunction by several studies.